Exercise-induced changes in atrial peptides in relation to neuroendocrine responses and fluid balance in the horse.
Previous data show that, in horses, plasma atrial natriuretic peptides (ANP and NT-ANP) remain elevated for a long time after exercise. To study whether exercise-induced changes in hormonal and fluid balance explain this, we measured plasma concentrations of COOH- and NH2-terminal atrial natriuretic peptides (ANP(99-129) and NT-ANP(1-98) together with arginine vasopressin (AVP), adrenocorticotrophin (ACTH), beta-endorphin, cortisol, catecholamines, and indicators of fluid balance in six Finnhorses after a graded submaximal exercise test on a treadmill. After exercise, AVP and catecholamines diminished rapidly; atrial peptides, ACTH, beta-endorphin, and cortisol remained elevated longer. ANP reached its peak value at 5 min and NT-ANP at 30 min post-exercise. At 60 min, ANP was still significantly increased and NT-ANP even above its level at the end of exercise. The different temporal patterns of ANP and NT-ANP are most probably explained by differences in their plasma half-lives. The post-exercise increase in NT-ANP indicates that the release of atrial peptides is stimulated during recovery after exercise. The rapid decrease in AVP and catecholamines suggests that these hormones do not explain the long-lasting increase in atrial peptides. Cortisol remained elevated longer and it may have contributed to some extent. After exercise, the packed cell volume (PCV) decreased more slowly than plasma total protein and electrolytes, which refers to a slow post-exercise return in blood volume. Taken together, the present results show that the long-lasting post-exercise increase in plasma atrial peptides in horses is most probably explained by elevated central blood volume and that the role of vasoactive hormones is small.